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Abstract 
Diabetes has reached epidemic proportions in the United States.  Pre-diabetes, blood glucose 
levels higher than normal but less than diagnostic for diabetes, is also on the rise.  African 
Americans are disproportionately impacted by diabetes, pre-diabetes, and disease complications.  
Lifestyle modifications can reduce the risk or delay the onset of diabetes; however, behavior 
change is a complex, challenging, and stressful process.  The current study examines the impact 
of mindfulness on self-efficacy and health behavior changes related to diabetes risk reduction.   
Methods: Pre-diabetic African Americans, 25-65 years of age, and experiencing significant life 
stress were randomized into either a conventional diabetes prevention education program 
(CDPEP) group or a mindfulness-based diabetes prevention education program (MPDEP) group.  
Each group met weekly for eight weeks and then each month for six monthly booster sessions.  
At weeks one and eight, participants were surveyed on their current self-efficacy, or confidence 
to make change, in diabetes risk reduction behaviors.  We hypothesize that the mindfulness 
group will achieve greater self-efficacy, which is associated with improved health behaviors.  
Additionally, we believe baseline self-efficacy will predict post-intervention eating habits and 
physical activity (EHPA) outcomes.   
Results and Discussion: Findings do not support a significant difference in self-efficacy 
between groups and self-efficacy was not a statistically significant predictor of post-intervention 
EHPA outcomes.  However, there were trends in the MDPEP group regarding self-efficacy and 
BMI, overeating less often, and eating fatty foods less often.   Study limitations include a small 
sample size, especially in the control group, and attrition.  Future research should aim for a larger 
sample size and further investigate the improvement in self-efficacy and mindfulness with regard 
to the following outcome variables: BMI, overeating, and eating fatty foods less often.  
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Reducing the Risk of Diabetes:  
The Role of Self-Efficacy in a Mindfulness-based Intervention 
 The prevalence of diabetes in the United States has reached epidemic proportions 
(Centers for Disease Control and Prevention [CDC], 2011b).  Pre-diabetes, defined as blood 
glucose levels that are elevated (hemoglobin [HbA1c] 5.7-6.4%) but less than diagnostic for 
diabetes, is also on the rise (American Diabetes Association [ADA], 2014; Tabak, Herder, 
Rathmann, Brunner, & Kivimaki, 2012).  African Americans are disproportionately impacted by 
pre-diabetes, diabetes, and disease complications (CDC, 2014).  Lifestyle changes, primarily to 
eating habits and physical activity, can reduce the risk or delay the onset of diabetes (Tuomilehto 
et al., 2012).  Diabetes education programs facilitate the process of health-related behavior 
change (Gaylord et al., 2013).  Past research has shown the efficacy of mindfulness-based 
interventions for changes in health behaviors.  The current study is a secondary analysis of data 
from the “We Can Prevent Diabetes” research study, which examined a mindfulness-based 
approach to diabetes education to target a high-risk group, pre-diabetic African Americans.  For 
the current project, we examined whether self-efficacy influences the effect of mindfulness 
training on health-related behavior changes.     
Background 
 The international prevalence of diabetes is 382 million, a figure that is projected to reach 
592 million by 2035 (McCulloch & Robertson, 2013).  In the United States, 11.3% of American 
adults age 20 and older have diabetes (CDC, 2011b).  The disease burden is widespread, as 
diabetes is a leading cause of morbidity and mortality and costs the nation around $132 billion 
yearly in direct medical expenses and indirect costs, including disability, work loss, and 
premature death (ADA, 2007; CDC, 2014; CDC, 2011b; World Health Organization [WHO], 
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2013).   Morbidity arising from disease complications may include cardiovascular disease, 
kidney failure, nerve damage, limb amputation, blindness, stroke, and depression (CDC, 2011b).     
 The risk of diabetes and pre-diabetes is greater among African Americans.  According to 
the CDC, more than 12% of African Americans 20+ years old are diabetic and more than one 
third (35%) have pre-diabetes (2011b).  Pre-diabetes is characterized by HbA1c of 5.7-6.4%, a 
fasting blood glucose of 100-125 milligrams per deciliter (mg/dL), or a blood glucose level of 
140-199 mg/dL after a two-hour OGTT (ADA, 2014).  Compared to non-Hispanic whites, non-
Hispanic black adults are 77% more likely to be diabetic.  African Americans are also more 
likely to suffer from preventable complications of poorly controlled diabetes (Haffner, 1998; 
Healthy People 2020, 2014).1   Although a large body of research has explored various strategies 
to prevent or delay diabetes, further research is needed to examine factors specific to African 
Americans.  
 The American Diabetes Association supports the use of prevention strategies (namely 
weight management and regular physical activity) as the primary defense in diabetes risk 
reduction (ADA, 2014; Knowler et al., 2002; Tuomilehto et al., 2001).  For individuals at greater 
risk of diabetes, treatment modalities that support lifestyle changes (i.e. increased physical 
activity and weight loss) have been shown to be effective (Knowler et al., 2002; Tuomilehto et 
al., 2001).   However, lifestyle change is a complex and challenging process that can be anxiety 
provoking (Clarke, Crawford, & Nash, 2002; Payne, Jones & Harris, 2002). Therefore, diabetes 
risk reduction strategies should respect the importance of stress-management.     
 A diabetes prevention program enhanced by mindfulness may be a valuable approach to 
stress-management and diabetes risk reduction (Gaylord et al., 2013).  Mindfulness is described 
as a mental state that is achieved through self-regulation of one’s attention on the present 
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moment and heightened awareness (Kabat-Zinn, 1990).  Mindfulness training teaches 
participants to focus their attention on the present moment only, without regard to the past or 
future, and to accept all thoughts, emotions, and sensations without judgment or reactivity 
(Bishop et al., 2004; Kabat-Zinn, 1990).  Mindfulness-based stress reduction (MBSR) is a 
structured and standardized program that is a widely used clinical application of mindfulness.  
Originally developed for patients with chronic pain, MBSR aims to help participants reduce 
stress, pain, and illness, and achieve greater balance, control, and engagement in one’s life 
(Kabat-Zinn, 1990).   
 Over the past 3 decades, MBSR and other mindfulness-based therapies and interventions 
have catapulted in popularity.  Mindfulness-based therapies are noninvasive and generally 
inexpensive, with an expansive history of applications to various physical and mental health 
symptoms and conditions.  Mindfulness research has indicated the therapeutic effects of 
mindfulness training for reduction of physiologic stress, anxiety, depression, and chronic pain 
(Kabat-Zinn, 1990; Grossman, Niemann, Schmidt, & Walach, 2003; Hartmann et al., 2012; 
Rosenzweig et al., 2010).  Participation in mindfulness training is also associated with enhanced 
health-related quality of life, which entails overall improvements in physical, cognitive, and 
emotional functioning and wellbeing (Keng, Smoski, & Robins, 2011; Greeson et al., 2011; 
Grossman et al., 2010; Rosenzweig et al., 2010; Shapiro, Oman, Thoresen, Plante, & Flinders, 
2008).    
 Mindfulness research has also explored the effects of mindfulness training on behavioral 
regulation and improvements in health-related behaviors (Keng, Smoski, & Robins, 2011; 
Salmoirago-Blotcher, Hunsinger, Morgan, Fischer, & Carmody, 2013).  Research indicates an 
association between mindfulness training and health-related behavior improvements related to 
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instances of overeating (Miller, Kristeller, Headings, & Nagaraja, 2013), eating behaviors and 
weight loss (Dalen et al., 2010), and improvements in diet, physical activity, and quality of sleep 
(Salmoirago-Blotcher et al., 2013). Despite the growing body of research on mindfulness for 
various health conditions, there is insufficient evidence about the effects of mindfulness among 
individuals with pre-diabetes.  Furthermore, the mechanisms of mindfulness are not sufficiently 
documented.  There is research to indicate that mindfulness training results in higher trait 
mindfulness (Carmody, Reed, & Merriam, 2008; Miller et al., 2013; Shapiro et al, 2008).  Still, 
further research is indicated to determine the mechanisms of action in the positive health effects 
of mindfulness.   
  Research strongly suggests that increasing disease self-management skills (e.g. daily 
monitoring of blood glucose) is also a valuable approach to diabetes risk reduction (Sarkar et al., 
2006).  For diabetic individuals, disease self-management ability significantly influences the 
course and progression of the disease; therefore, self-management is considered a cornerstone of 
care (Sarkar et al., 2006).  Self-efficacy plays an influential role in diabetes self-management; 
studies support self-efficacy as a vital component in enhancing self-management (Sarkar, 2006).  
 One of the mechanisms of mindfulness may be understood through self-efficacy.  Albert 
Bandura originally outlined the concept of self-efficacy within a social cognitive theoretical 
framework of motivation (1977).  Self-efficacy is characterized by self-perception, or judgment, 
of one’s ability to accomplish a goal or a task.  The role of self-efficacy is evident in everyday 
life as it influences our environment and the activities in which we participate. As Bandura 
explained, people are more likely to engage in tasks that they perceive themselves to be capable 
of handling (high self-efficacy) and avoid those that are perceived to be outside one’s abilities 
(low self-efficacy) (1982).  Moreover, self-efficacy predicts the length of time invested and the 
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degree of effort exerted in accomplishing a task or goal.  Persons with high measures of self-
efficacy are more likely to be persistent, while those who doubt their abilities are prone to 
abandon the task or goal (Bandura, 1982).   
 In the decades following Bandura’s proposed theory, self-efficacy research has 
documented its impact in a variety of settings, including health care.  Research indicates that 
self-efficacy is predictive of positive health behaviors, improved health outcomes, and greater 
success in self-management of chronic disease, including diabetes (Bauman et al., 2012; Farrell, 
Wicks, & Martin, 2004; Sarkar, Fisher, & Schillinger, 2006; Wu et al., 2007).  Increasing 
measures of self-efficacy leads to improvements in certain aspects of self-care regimens (e.g. diet 
and physical activity), as well as reduction in the use of health care services (Bauman et al., 
2012; Sarkar et al., 2006; Wu et al., 2011).  Given this body of research, we propose that diabetes 
education, enhanced by mindfulness training, will increase self-efficacy and consequently 
improve health behaviors, specifically physical activity, diet, body mass index (BMI), and stress 
management among African Americans with pre-diabetes.   
Methods and Design 
This study involves a secondary analysis of the “We Can Prevent Diabetes” Project, a 
two-arm randomized-controlled clinical trial, designed to examine whether African American 
adults with pre-diabetes who received diabetes education with mindfulness will exhibit greater 
reductions in diabetes risk factors compared to those who received diabetes education only.  This 
study conformed to CONSORT guidelines (Boutron, I., Moher, D., Altman, D.G., Schultz, K.F., 
Ravaud. (2008).  Study procedures and consent forms were reviewed and approved by the 
Institutional Review Board of the University of North Carolina at Chapel Hill (UNC). 
Recruitment, screening and enrollment 
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 The “We Can Prevent Diabetes” Project was designed to have a three-step screening and 
recruitment process prior to enrollment and randomization into the two study intervention arms.  
To reduce pre-randomization dropout, the study subjects were recruited in cohorts.  
Study procedures and consents were reviewed with participants at each stage of the screening 
process. In step one, subjects were recruited from community screening events (e.g., community 
organizational events, health fairs, churches, local businesses, medical offices, the local health 
department, and through local newspaper advertisements) to determine risk for pre-diabetes 
using a Diabetes Risk Questionnaire.  The 10-item DRQ survey assessed known diabetes risk 
factors.   
Those individuals then qualified for a telephone-based questionnaire, which was the second 
step of screening to determine eligibility for randomization.  Participants with a DRQ score 
greater than 10 were screened for the presence of the following exclusion criteria: (1) diabetes 
diagnosed by a physician; (2) past or current use of hypoglycemic medication (except for 
gestational diabetes); (3) disease associated with disordered glucose metabolism (e.g., Cushing’s 
Syndrome); (4) regular use of medications associated with impaired glucose metabolism (e.g., 
oral or parenteral steroids); (5) active treatment for or history of a major medical illness such as 
coronary heart disease, congestive heart failure, malignancy, autoimmune or immune deficiency 
disorder; (6)    previous formal training in meditation and other mind/body practices including 
yoga, tai chi, or qi gong; (7) psychosis or significant depression, anxiety, or substance abuse 
under active care (> 2 mental health care visits per month) or requiring more than 2 psychotropic 
medicines daily or hospitalization within the past 2 years; (8) pregnancy or anticipated 
pregnancy; or (9) impaired cognition (inability to follow and respond appropriately during 
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screening), and or lack of significant life stress.  Then they were screened for a perceived stress 
score higher than 7.5 or an endorsement of significant life stress.   
Those participants who did not endorse any of the exclusion criteria above qualified for a 
clinical laboratory assessment to determine pre-diabetes status, the third screening step.   The 
clinical laboratory visit procedures were reviewed and study staff assessed interest in and 
potential commitment to a lifestyle change research study.   Eligible participants who were 
interested in moving forward to the third screening step were scheduled for an appointment at the 
UNC Clinical Trials Research Center (CTRC) to schedule laboratory testing for pre-diabetes 
status and other cardiometabolic risk factors.  A total of 165 subjects completed laboratory 
testing. 
 At the CTRC visit, written consent was obtained after laboratory procedures were 
described.  Next, height, weight, blood pressure, and waist-to-hip ratio (WHR) were measured.  
Then a capillary glucose test was conducted to ensure that subjects were at safe glucose levels to 
receive the glucose solution for the OGTT.  Next, a butterfly catheter was placed and blood 
samples were taken for fasting lipids, HbA1c, and for glucose and insulin at 0-, 30-, and 120-
minutes during the OGTT.  Subjects used laptop computers to complete web-based study 
measures while awaiting their 30- and 120-minute OGTT.  Subjects were informed of their 
laboratory test results as soon as they were available.  All subjects were asked to follow up with 
their health providers.   
Randomization 
 Subjects with laboratory results in the pre-diabetic range were asked to agree to commit 
to the eight-week intervention, 6-month booster sessions, and three follow-up laboratory visits. 
Participants were then randomized into one of two groups, the Mindfulness-based diabetes 
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prevention educational program (MDPEP) or the Conventional diabetes prevention educational 
program (CDPEP).  The study staff used a computer program designed specifically for the study 
to randomize subjects. The program randomizes using a random numbers generator and the 
software is programmed to insure equal numbers of MDPEP and CDPEP assignments within a 
variable block size of 4-8 subjects. This system utilizes a permuted block design to ensure that 
the numbers allocated to the two arms are balanced over time, as well as ensuring concealment 
of allocation.  Of the 67 participants, 38 were randomized into the MDPEP group and 29 into the 
CDPEP group. 
Blinding 
 The nature of the interventions did not allow for blinding of the instructors or 
participants; however, although participants could not be blinded to treatment assignment, we 
attempted to minimize differences in expectancy as follows:  The experimental interventions 
were described to participants as two diabetes prevention group interventions, both of which may 
lower blood glucose. Because the intent was to prevent the participant from knowing which 
intervention the investigators believed was most likely to improve symptoms, subjects were only 
told that they were assigned to one of two equivalent diabetes prevention groups, coded by color 
(e.g., the “Gold” Group [CDPEP] and the “Purple” Group [MDPEP]). No study literature 
identifies either group as more efficacious in any way.  The study name was entitled:  “We Can 
Prevent Diabetes.”  To verify that participants assigned to the CDPEP had the same expectation 
of benefit as those assigned to the MDPEP, all participants were asked to complete a credibility 
assessment after the first treatment session. The statistician and data manager were blinded with 
respect to group assignment.  
Interventions 
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 Once randomized, participants attended one of two eight weekly sessions (MDPEP or 
CDPEP), 2.5 hours per session, plus a half-day session with the group facilitator.  Weekly class 
content for both MDPEP and CDPEP included a Diabetes Prevention Education Segment, 
facilitated by a registered dietician who was also a diabetes educator. This Segment included 
information and discussion based on topics from 1) an abbreviated version of the DPP content, a 
culturally-tailored diabetes prevention program for African Americans entitled “Power to 
Prevent” (National Diabetes Education Program [NDEP], 2007) 2) diabetes patient education 
DVDs produced by Milner-Fenwick (2013); 3) materials produced by the CDC (CDC, 2011a); 
and 4) content from a previously funded project, the Integrative Diabetes Management Program 
(PI SG) (specifically excluding any reference to mindfulness). At each weekly class, MDPEP 
group received the Diabetes Prevention Education Segment plus a Mindfulness-based Diabetes 
Prevention Segment, which involves instruction and activities facilitated by an experienced 
mindfulness instructor.  To facilitate the attention control design, the CDPEP included 
engagement in games and activities that were not grounded in mindfulness.  These activities, 
facilitated by a health educator who was not trained in mindfulness, were directly related to the 
topics presented to both groups by the diabetes educator.  Both groups received identical weekly 
gifts to enhance engagement in the study and to facilitate their diabetes prevention efforts (e.g., 
pedometer, water bottle, physical activity guidelines chart, physical activity and fruit and 
vegetable variety cards, exercise mats, grocery shopping bag, pocket journal to log activity and 
nutrition information, and lunch bag with cooler compartment).   After participants completed 
the eight weekly sessions, they engaged in six monthly booster sessions that reviewed topics 
covered in the previous eight sessions and provided an opportunity for participants to stay 
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engaged with the study, review and practice previously taught material, ask questions, and 
receive support and encouragement for sustained behavioral change. 
 Homework assignments were matched with those of the control group in terms of time 
commitment and relevance to diabetes prevention.  Homework involved mindfulness-based 
practices adapted from the MBSR program and diabetes-prevention activities adapted from the 
Diabetes Prevention Program “Lifestyle Change Program” materials.  As part of homework for 
both the MDPEP and CDPEP groups, participants were asked to keep and turn in weekly logs of 
physical activities and diet. 
Measures 
 Participants were asked to complete a self-efficacy questionnaire at week one (pre-
intervention) and week eight (post-intervention) during the eight-week session.  This 
questionnaire was developed to evaluate self-efficacy (confidence) of one’s ability to make 
changes regarding diabetes risk-related health behaviors (NDEP, 2007).  The questionnaire 
measures participants’ level of self-efficacy related to eating habits, physical activity, and 
general health status (Appendix).   
Body Mass Index (BMI)   
 Body weight was assessed on a digital scale (to the nearest 0.1 kilogram) that is accurate 
to within ± 0.05%.  Body height was measured to the nearest centimeter using an adult 
stadiometer.  BMI was calculated as weight (kilograms) divided by height (meters squared).   
BMI and waist circumference are both valid measures of obesity and have been shown to be 
predictors of metabolic and cardiovascular risk (Katzmarzyk, 2004; Neovius, Linne, & Rossner, 
2005; Wang, 2004).   
 Demographics 
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 Only African Americans were eligible to participate in the study.  A demographic 
questionnaire collected data about each participant’s age, marital status, years of education, work 
status, and approximate family income.  Additional information gathered include medical history 
items:  current medications, including antihypertensive medications, current health problems, 
and history of tobacco, alcohol, or other substance use. 
Five Facet Mindfulness Questionnaire (FFMQ)  
 The FFMQ was developed based on exploratory and confirmatory factor analyses of five 
existing questionnaires designed to explore constructs of mindfulness identified in prior research 
(Baer, 2006).  The resulting instrument is a 39-item measure assessing five identified facets of 
mindfulness: non-reactivity to inner experience; non-judging of inner experience; acting with 
awareness; describing; and observing. Individual facets of the FFMQ correlate positively with 
openness to experience, emotional intelligence, and self-compassion, and negatively with 
alexethymia, dissociation, and psychological distress. 
Statistical Analyses 
 The baseline characteristics of the participants were investigated to determine the 
presence of any plausible difference between the two groups before intervention.  In order to 
investigate whether MDPEP group participants had greater improvements in self-efficacy post-
intervention compared to CDPEP group participants, we first assessed whether the normality 
assumption of the change (improvement) in self-efficacy measure from pre- to post-intervention 
was attained in each group,  so as to continue the analysis using the parametric two-sample t-test 
or the non-parametric Wilcoxon-Mann-Whitney test (if normality was not attained). To assess 
the secondary research question (whether pre-intervention self-efficacy measures predict post-
intervention EHPA [eating habits and physical activity] outcomes), we have four outcome 
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variables (3 ordered categorical and 1 continuous). For the categorical outcome variables (eating, 
physical activity, and BMI), we used multiple nonlinear regressions (the proportional odds 
models).  For the continuous outcome variable (ability to handle stress better), we used a 
multiple linear regression/ANOVA.  We included the respective self-efficacy measure and the 
group of the participant for all outcome variables.  Finally, the associations among the five items 
of self-efficacy and the four outcomes of EHPA were investigated using chi-square test of 
association or ANOVA (for continuous-categorical variables). All analyses were done in SAS 
9.3 (SAS Institute Inc., Cary, NC). 
Results 
Exploratory Data Analysis 
Sixty-seven African-American men and women, meeting diagnostic criteria for pre-
diabetes, were randomized into two groups.  There were 29 participants in the CDPEP group and 
38 in the MDPEP group. The participants’ socioeconomic status (SES) characteristics are 
presented in Table 1 (page 15). The two groups were closely comparable to each other with 
respect to each of the SES variables. For instance, the average ages of participants in the control 
group and MBSR group were 52.5 and 52.7 years, respectively (p-value= 0.9435). Female 
participants account 20.69% and 15.79% in the control and MBSR groups, respectively (p-
value= 0.5257). Other summaries can be read from Table 1.  
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Table 1: Characteristics of Patients in the Follow-Up Study 
 
  
N(%) or Mean (SD) per group p-valued 
 Control (29)  MBSR (38) 
 Age: mean(SD) 52.5 (9.55) 52.7 (9.94) 0.9435 
  n: age non-missinga 29 (100) 35 (92.11)  
Sex   
  Female 6 (20.69) 6 (15.79) 0.5257 
  Male 19 (65.52) 30 (78.95) 
  Missing  4 (13.79) 2 (5.26)  
Education   
  High School /GED 4 (13.79) 4 (10.53) 
0.5414 
  Some college 6 (20.69) 5 (13.16) 
  Assoc./tech. degreeb 1 (3.45) 7 (18.42) 
  Bachelors degree 8 (27.59) 10 (26.32) 
  Masters degree 6 (20.69) 9 (23.68) 
  Doctoral degree 1 (3.45) 1 (2.63) 
  Missing  3 (10.34) 2 (5.26)  
Marital Status   
  Single 3 (10.34) 10 (26.32) 
0.6128   Married 13 (44.83) 17 (44.74) 
  Divo./Sep./Wido.c 9 (31.03) 8 (21.05) 
  Missing  4 (13.79) 3 (7.89)  
Income   
  < $20,000 3 (10.34) 5 (13.16) 
0.4975 
  $21,000–$40,000 6 (20.69) 9 (23.68) 
  $41,000–$60,000 5 (17.24) 8 (21.05) 
  $61,000–$80,000 5 (17.24) 2 (5.26) 
  > $80,000 4 (13.79) 10 (26.32) 
  Missing  6 (20.69) 4 (10.53)  
 a Number of participants for which age was recorded;  
 b Associates, or technical degree;  
 c Divorced, or separated, or widowed;   
 d This test of association was carried out on non-missing observations 
 
Comparison of the MBSR and Control Groups 
Since the normality assumption on the change (improvement) in self-efficacy was 
satisfied in each group, we used the two-sample t-test to assess whether the average change of 
self-efficacy (from pre- to post-intervention) in the MBSR group is significantly higher than the 
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average change in the control group. It was found that the variances of the change 
(improvement) in self-efficacy for the two groups were not different from each other (p-value= 
0.1357).  We then used the pooled t-test statistic and we concluded that there is no significant 
difference between the MBSR group and the control group with respect to their average change 
in self-efficacy (p-value= 0.4518). 
The Effect of Pre-Treatment Self-Efficacy Items on Post-Intervention EHPA Outcomes  
We considered four post-intervention EHPA outcomes, three of which are categorical and 
one is continuous. We investigated whether each of these outcomes is predicted by the respective 
self-efficacy measure. As the results of these four models presented in Table 2 below, the self-
efficacy measures are not significant predictors of their respective eating habit and physical 
activity outcomes except for the case of “overeat less often”, which was found to be a significant 
predictor of the outcome “how often do you eat more than you think you should?” (p-value= 
0.0053). In addition, the variable “group” was found insignificant in all of the four models 
ratifying that there is no significant difference between the two groups with respect to the post-
intervention eating habit and physical activity outcomes.   
Table 2: Wald chi-square statistic and F-statistic (and respective p-values) of the fitted models. 
Proportional odds model (nonlinear) 
 Variable Chi-sq.1 p-value 
During the last week, how many days 
were you physically active for ≥30 
minutes /day? 
Group 0.727 0.3938 
Freq. ph. act.$ 0.017 0.8977 
How often do you eat foods high in fat, 
such as fried foods, lots of butter, cheese, 
or lard? 
Group 0.961 0.3270 
Health food& 1.103 0.2937 
How often do you eat more than you 
think you should?  
Group 2.111 0.1462 
Less overeat% 12.710 0.0053 
Linear regression model/ANOVA 
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Self-Efficacy and Handling stress: MDPEP vs. CDPEP  
Out of the five items of self-efficacy outcome, we specifically considered one item, 
“handling stress better”, and compared the two intervention groups to investigate whether the 
participants in the MBSR group showed greater improvement in handling stress compared to the 
participants in the control/conventional group.  To compare the two groups, we started by 
checking the change (improvement) in measure of handling stress from pre-intervention to post 
intervention and attained normality in each group; however, normality was not attained. 
Therefore, we carried out the Wilcoxon-Mann-Whitney test, a nonparametric way of comparing 
two samples.  No significant difference between the MBSR and control groups was found with 
regard to improvement in handling stress (one sided p-value= 0.1235).  
Associations between the 5 items of post-intervention self-efficacy/confidence measures 
The associations between the five items of the post-intervention self-efficacy/confidence 
measures were next investigated, pairwise, using the chi-square test of association. Significant 
association between each of the paired post-intervention measures were observed, except 
between ‘more frequent physical activity’ and ‘overeating less often’ (p-value= 0.3299) and 
between ‘losing weight’ and ‘overeating less often’ and (p-value= 0.1634) (Table 3).    
Association between the 4 post-intervention eating habit and physical activity outcomes 
The associations between the four items of the post-intervention eating habit and physical 
activity outcomes were also investigated, pairwise, using the chi-square test of association if the 
 Variable F-value2 p-value 
Body mass index (BMI) 
Group 1.410 0.2394 
Lose weight# 1.720 0.1578 
$ More frequent physical activity;    & Eating more healthy food;   % 
Overeating less often; # Losing weight;    1 Wald chi-square 
statistic   2 F-statistic  
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two outcomes are categorical, or using ANOVA if the two outcomes are categorical and 
continuous. No significant association between any of the paired outcomes was observed, except 
the existence of borderline association between the outcomes (Table 4). 
Table 3: Pairwise association (p-values) for the 5 items of the self-efficacy measures (post) 
  
More 
frequent ph. 
activity 
Eating 
more 
healthy 
food 
Overeating 
less often 
Losing 
weight 
Handling 
Stress 
Better 
More 
frequent ph. 
activity 
1.00 0.0021 0.3299 0.0235 0.0154 
Eating more 
healthy food   1.00 0.0206 0.0183 0.0016 
Overeating 
less often    1.00 0.1634 0.0108 
Losing 
weight     1.00 0.0038 
 
Table 4: Pairwise association (p-values) for the 4 outcomes of eating habit and physical activity 
(post)  
  PA_Days1 Eat_Fat2 Over_Eat3 BMI4 
PA_Days 1.00 0.2418 0.0417 0.1100 
Eat_Fat   1.00  <0.0001 0.9553 
Over_Eat     1.00 0.7853 
BMI       1.00 
1 During the last week, how many days were you physically active for 
≥30 minutes /day? 
2 How often do you eat foods high in fat, such as fried foods, lots of 
butter, cheese, or lard? 
3 How often do you eat more than you think you should? 
4 Body mass index 
 
Discussion  
 In the present study, we investigated the effectiveness of mindfulness training as a 
supplement to diabetes education in increasing participants’ self-efficacy to reduce diabetes risk 
factors, specifically eating habits, physical activity, and stress management.  The study 
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randomized pre-diabetic African Americans into two groups: a conventional group (CDPEP) in 
which participants received only diabetes education and a mindfulness group (MDPEP) in which 
participants received mindfulness training in addition to diabetes education.  Participants’ self-
efficacy measures and EHPA outcomes were recorded at week one and week eight.  In 
considering the change in self-efficacy, we expected to find that participants in the mindfulness 
group would have greater improvement in self-efficacy compared to the participants in the 
conventional group.  However, we found that there was no significant difference between the 
two groups with regard to improvement in self-efficacy between week 1 and week eight.  
Although our findings were not statistically significant, we did find noteworthy trends in the 
data.  In both groups, participants’ average level of self-efficacy increased on physical activity 
and eating more healthy food.  However, the mindfulness group increased on ‘overeat less often’ 
and ‘handle stress better’, while those in the conventional group did not show this trend. Though 
not statistically significant, it is possible that a larger sample size would have yielded significant 
findings.   
Our other research question was to investigate whether the pre-intervention self-efficacy 
items predict their respective post-intervention EHPA outcomes.  We expected that participants 
scoring high on the self-efficacy measure would actually reflect greater improvements in EHPA 
outcomes.  Proportional odds models for the categorical outcomes (EHPA) and a linear 
model/ANOVA for the continuous outcome (‘handle stress better’) were used by adjusting their 
respective self-efficacy items and group.  It was found that the self-efficacy does not 
significantly predict the EHPA outcomes. Finally, we assessed whether there were associations 
between the items on the post-intervention self-efficacy questionnaire as well as between the 
four outcomes of EHPA.  No significant association was found with regard to the self-efficacy 
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post-intervention questionnaire.  However, significant associations were observed between most 
of the EHPA outcomes.  Physical activity increased in both groups, and the outcomes ‘overeating 
less often’ and eating more healthy food’ decreased for both groups.  Although not statistically 
significant, the trends interestingly show that the mindfulness group decreased in BMI over time, 
while the conventional group actually increased in BMI from baseline. 
A significant limitation of this study was the small sample size, especially in the control 
group.  The study had a total of 67 participants, 29 and 38 in the CDPEP and MDPEP groups, 
respectively.  Using a power analysis, it was determined that the sample size needed to detect a 
minimum effect size is 65 per group (130 participants total).  Furthermore, attrition was a 
significant problem as well, in that it decreased the variability of our p values.  Future research 
should aim for a much larger sample size and address strategies to limit participant dropout.   
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Appendix 
Self-Efficacy Questionnaire: How Confident are you that you can make changes now? 
 
Physical Activity  
Sure I can Think I can 
Not sure 
I can 
Don’t 
think I 
can 
Not 
applicable 
to me 
1. Get physical activity more 
often 4  3  2  1  9 
2. Be physically active for 
longer time 4  3  2  1  9 
 
 
Eating   
Sure I can Think I can 
Not sure I 
can 
Don’t 
think I can 
Not 
applicable 
to me 
3.  Eat more healthful food  4 3 2 1 9 
4.  Overeat less often  4 3 2 1 9 
 
 
General Health  
Sure I can Think I can 
Not sure 
I can 
Don’t 
think I 
can 
Not 
applicable 
to me 
Lose weight (if overweight)  4 3 2 1 9 
Handle stress better  4 3 2 1 9 
 
